Objectives: This study aimed to describe the epidemiology of ankylosing spondylitis (AS) in rheumatology practice at the beginning of the anti-TNF (tumour necrosis factor) era, and to evaluate the initiation of anti-TNF therapy in a clinical setting where prescription is regulated by the authority's imposed reimbursement criteria. Methods: Between February 2004 and February 2005, all Belgian rheumatologists in academic and nonacademic outpatient settings were invited to register all AS patients who visited their practice. A random sample of these patients was further examined by an in-depth clinical profile. In a follow-up investigation, we recorded whether patients initiated anti-TNF therapy and compared this to their eligibility at baseline evaluation. Results: 89 rheumatologists participated and registered 2141 patients; 1023 patients were clinically evaluated. These 847 fulfilled the New York modified criteria for definite AS and 176 for probable AS. The profile of AS in rheumatology practice is characterised by longstanding and active disease with a high frequency of extra-articular manifestations and metrological and functional impairment. At a median of 2 months after the clinical evaluation, anti-TNF therapy was initiated in 263 of 603 (44%) evaluable patients with definite AS and in 22 of 138 (16%) evaluable patients with probable AS (total 38%). More than 85% of the patients who started anti-TNF therapy had an increased Bath Ankylosing Spondylitis Disease Activity Index despite previous NSAID (non-steroidal anti-inflammatory drug) use. Conclusions: Of a representative cohort of 1023 Belgian AS patients seen in daily rheumatology practice, about 40% commenced anti-TNF therapy. Decision factors to start anti-TNF therapy may include disease activity and severity.
A nkylosing spondylitis (AS) is the prototype of spondyloarthropathy (SpA) characterised by sacroiliitis and may lead to a completely ankylosed spine in a substantial number of patients. In addition, peripheral arthritis and different extra-articular manifestations, such as gut inflammation and eye involvement, are common features that add to the burden of the disease.
Until recently, the therapeutic options for AS have been limited to non-steroidal anti-inflammatory drugs (NSAIDs), alongside education and physiotherapy (which remain the cornerstone of the treatment). 1 2 Disease modifying antirheumatic drugs (DMARDs) such as sulphasalazine and methotrexate (MTX) demonstrated little or no effect on axial disease and are recommended only in patients with peripheral arthritis. [2] [3] [4] [5] However, tumour necrosis factor (TNF) inhibitors have recently been introduced in AS and have been shown to be effective drugs, improving the signs and symptoms of AS with a good benefit-risk profile. [6] [7] [8] [9] With the aim of treating a population most likely to benefit (thus limiting widespread use of these expensive agents), recommendations on TNF agent use have been formulated by national 10 and international experts (for example, ASAS) 2 11 12 and served for prescription/ reimbursement laws and guidelines in different countries. The aims of the present study were (1) to elucidate a profile of the Belgian AS population followed in daily clinical practice by rheumatologists in secondary and tertiary care centres at the time anti-TNF therapy was introduced for treating AS, and (2) to evaluate the proportion of AS patients starting anti-TNF therapy during the first year that these agents became available and determine the clinical characteristics of the patients who received them.
METHODS

Rheumatologist selection
All Belgian rheumatology centres were contacted and asked to participate in this study.
In order to assure a representative sample, demographic data of the participants were collected and were compared with demographic data of the total Belgian rheumatologist population provided by the Royal Belgian Society of Rheumatology (KBVR-SRBR).
Patient selection
Rheumatologists registered, in a confidential logbook, the birth dates and initials of all AS patients visiting their outpatient clinic during the study period. The number of registered patients in the logbook served as a denominator for a random selection of AS patients in whom the disease was documented further. For the in-depth clinical evaluation, every week's first and fourth registered patient was evaluated using the study's case report form. If a patient was already included or refused to participate, the next consecutive patient of the same week was evaluated. This selection method was preferred over inclusion of consecutive patients as it allowed for time distribution of the amount of study related work, especially in academic centres.
The maximum number of patients included per rheumatologist was limited to 20, thereby ensuring the study population was distributed between the participating rheumatologists' sites. All patients were informed about the study before inclusion and gave written informed consent with regard to data privacy.
Study parameters
The following data were collected in all patients who were randomly selected for epidemiological profiling: demographic data, previous and current pain patterns, peripheral disease, previous and current clinical extra-articular disease (psoriasis, inflammatory bowel disease, uveitis), surgery, and comorbidities (arthroplasty, osteoporosis, spinal fracture). The following composite indices were evaluated: Bath Ankylosing Spondylitis Functionality Index (BASFI: 0-10 rated on a numerical rating scale), 13 Bath Ankylosing Spondylitis Disease Activity Index (BASDAI: 0-10 rated on a numerical rating scale) 14 numerical scale and the components of the Bath Ankylosing Spondylitis Metrology Index (BASMI). 15 Laboratory testing included available HLA-B27 status and latest available C reactive protein (CRP) value. Available radiographic data assessed were as follows: grading of the individual sacroiliac joints, presence of syndesmophytes, or presence of an ankylosis on latest available x rays. Patient history was also documented, including first degree family history of inflammatory diseases collected for AS, inflammatory bowel disease (IBD), uveitis, psoriasis, psoriatic arthritis, as well as current and previous treatment included physiotherapy, NSAIDS (including duration and types of NSAIDs), corticosteroids, sulphasalazine, methotrexate, azathioprine, TNF blockers. For further analyses, patients who fulfilled the New York modified criteria for AS were categorised as having definite AS or probable AS 16 (table 1) . Also, for each patient, fulfilment of ASAS recommendations to start anti-TNF therapy was computed. For this study, this implied that AS patients should have tried at least two NSAIDs and have a BASDAI >4 before starting anti-TNF therapy. 2 11 12 17 During an inquiry, approximately one year after the collection of all the above information, rheumatologists were asked to indicate whether anti-TNF therapy was initiated in their patients. Rheumatologists were not informed beforehand that that this query would take place.
Quality assurance
The protocol and file were developed by collaboration of a board of academic and non-academic rheumatologists and the study sponsor (Schering Plough). The protocol was designed to allow the maximum amount of data to be captured in a minimum amount of time during daily clinical practice. The CRF was tested in a peripheral centre (JL) on five patients and adapted according to the suggestions before its use in the protocol. The protocol was approved by the Belgian national licence bureau for non-interventional research (Pharma.be) for good clinical practice and ethical approval.
In order to ensure data quality, two independent data nurses were assigned to the project and checked informed consents of all patients, logbooks, and CRF completeness. Belgium is similar for both drugs. To satisfy conditions set by the authorities. patients must fulfil the modified New York criteria for AS, insufficiently respond to conventional therapy, and present with the following: (1) severe axial symptoms reflected by a BASDAI >4; (2) a CRP value higher than the upper limit of normal for the applicable laboratory (without specification about the time point that CRP must be elevated); (3) unless contraindicated, an insufficient response to previous optimal use of at least two NSAIDs at anti-inflammatory doses for at least three months; and (4) an absence of active or latent tuberculosis. Furthermore, anti-TNF treatment can only be prescribed by a board certified rheumatologist.
Statistical analyses
Consistent with the epidemiological objective of the study, descriptive statistics were used for the data. Differences between subgroups were compared by means of a Mann-Whitney test for continuous variables and x 2 statistics for dichotomous data. Logistic regression models were fitted using the significant variables of a univariate analysis and after backward elimination using p values of 0.05 for removal. Different interaction terms were initially added to the models (but none remained in the final models). Analyses were performed by the commercially available statistical package SPSS 12.0 (Chicago, IL, USA).
RESULTS
Enrolment of rheumatologists
Eighty-nine of all 204 (44%) board certified Belgian rheumatologists from 57 centres agreed to participate in the study. The majority of those rheumatologists (75%) worked in non-academic centres; 45 of them worked in the French speaking part and 44 in the Dutch speaking part of Belgium; 40/49 rheumatologists were female/male. When comparing these rheumatologist demographics with the data provided by the Belgian rheumatologists' society, KBVR-SRBR, there were no significant differences with regard to sex, type of practice, and geographical distribution. The mean study participation of the rheumatologists was 15 weeks (SD 7.4). Each week, the rheumatologists saw a mean of 2.2 AS patients (range 1-7, interquartile range 1.4).
Evaluation of the patients' sampling
In the logbooks, 2141 AS patients were registered. The planned indepth profiling was further conducted in 1023 patients. All patients fulfilled modified New York classification criteria, 16 647 (83%) patients were classified as definite AS and 176 remained as probable AS (fig 1) . The lag time between CRP measurement and the clinical evaluation was median 0 months (interquartile range 0.6 months). The lag time between radiology and the clinical evaluation was median 0.5 year (interquartile range 1.8). Comparison of patients with definite and probable AS Table 2 describes the baseline characteristics of the AS patients. An important difference between patients with definite AS and patients with probable AS is the difference of symptom duration, which is significantly higher in patients with definite AS (p,0.001). Patients with definite AS also had a higher disease activity (higher BASDAI, BASFI, and elevated CRP) and disease severity (higher BASMI, more syndesmophytes, bamboo spine, and hip involvement). Table 3 describes the differences in baseline characteristics in function of the initiation of anti-TNF treatment. Table 4 shows that patients who started anti-TNF therapy, stratified for whether or not they fulfilled the ASAS recommendations, 2 tended to have a higher disease activity, more functional impairment, and a worse metrology.
Anti-TNF therapy in AS patients
Different logistic regression models (table 5) to predict the start of anti-TNF therapy were fitted after backward elimination of the significant variables of table 3. Model 1 was fitted in a subgroup of 121 patients with definite AS who started anti-TNF treatment within 1 month after the in-depth profiling. This model revealed that BASDAI, CRP, and HLA-B27 significantly contributed to the model, with the highest contribution for BASDAI and the lowest contribution for CRP. Model 2 was fitted in the subgroup of patients with probable AS and highlighted the potential added value of the presence of extra-articular manifestations in this subgroup of patients.
DISCUSSION
This study describes a representative, nationwide sample of Belgian AS patients, followed at different academic and nonacademic centres. Patients were included based on clinical expert diagnosis for AS: 83% of them fulfilled the New York modified criteria for definite AS and 17% of patients were considered as probable AS. 16 This clearly shows that, in daily clinical practice, rheumatologists care for a substantial number of AS patients not fulfilling the definite criteria, and this group should receive the attention they merit. 16 Not surprisingly, patients with probable AS showed a lower radiological grading of sacroiliac joints on conventional radiographs (table 2) . Also, they had a shorter disease duration and it thus might be hypothesised that at least a subgroup of those patients would fulfil the criteria for definite diagnosis if followed up for a longer time (table 2) . 18 A longer disease duration may account for the more severe disease (higher BASMI, 15 more syndesmophytes, bamboo spine, and hip involvement) in patients with definite AS.
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The profile of definite AS patients was characterised by longstanding, severe, and active disease with a high frequency of comorbidities and important metrological restriction and functional impairment. Also, most patients followed up in rheumatology practice have active disease, which was reflected by a mean BASDAI of 5.3 (SD 2.1) and a mean BASFI of 5.1 (SD 2.5) (table 2).
The high frequency of comorbidities, functional impairment, and active disease despite optimal use of NSAID therapy explains why anti-TNF therapy was initiated in a large proportion of AS patients. After one year, anti-TNF therapy was initiated in 44% of the patients with definite AS and in 16% of patients with probable AS. The need for anti-TNF therapy was previously estimated as 30% 10 to 49% (38%-78%). 17 While these studies asked the treating rheumatologist whether they thought the patient would need to be treated by a TNF blocker, the present study evaluated the effective start of anti-TNF therapy under the regulation of reimbursement criteria. Percentages are given, except for continuous data: *mean (SD). AS, ankylosing spondylitis; CRP, C reactive protein; BASDAI, Bath ankylosing spondylitis disease activity index; BASFI, Bath ankylosing spondylitis functional index; BASMI, Bath ankylosing spondylitis metrology index; NSAID, non-steroidal anti-inflammatory drugs. Symptom duration, disease duration since symptoms in years; IBD, inflammatory bowel disease: ulcerative colitis or Crohn's disease; anti-TNF, anti-tumour necrosis factor alfa therapy Definite AS and probable AS are defined according to the New York modified criteria. 16 Percentages are given, except for continuous data: * mean (SD). p Values are calculated for the contrast without anti-TNF at inquiry vs with anti-TNF at inquiry for all patients.
In accordance with ASAS guidelines and Belgian reimbursement criteria, an elevated BASDAI is the main characteristic of patients with probable and definite AS, who start anti-TNF therapy. More than 90% of patients who started anti-TNF therapy had a BASDAI >4. 17 22 However, other recommendations given by the Belgian reimbursement criteria appeared to add little value to the BASDAI. Although a significant contributor in two of the logistic regression models (table 4 , model 1, model 3), the value of an increased CRP seems to be moderate since less than half of the patients who started anti-TNF therapy had an elevated CRP at the time of the clinical evaluation. The finding that a number of patients who started on anti-TNF therapy had a normal CRP may be explained by the fact that the reimbursement criteria do not require an elevated CRP when the decision is made to start anti-TNF therapy (that is, the criteria can be interpreted as requiring an elevated CRP at any time in disease course).
At least two NSAIDs were used in more than 90% of patients with definite AS involved in this cohort. This suggests that trying different NSAIDs is commonly used in the Belgian daily clinical rheumatologists' practice and thus should be recommended before starting anti-TNF therapy.
A high BASDAI is not the sole criterion on which the physician decides to start anti-TNF therapy. In both probable and definite AS patients, functional impairment and hip arthritis (table 5) also seemed to be contributing in the decision to start anti-TNF therapy. Although the presented logistic models require further validation, it is an interesting finding that HLA-B27 positivity came up in two models (table 5, model 1 and 3). It can be hypothesised that physicians do not decide on HLA-B27 itself but rather on associated variables, such as earlier onset, comorbidities, or severity of AS. [23] [24] [25] [26] One additional important finding in this study was that anti-TNF therapy was started in a small proportion of patients who did not have a definite diagnosis of AS. Our data suggest that the decision to start anti-TNF therapy in this subgroup of patients might be justified by the extra-articular manifestations in half of these patients with probable AS (table 3) . This has also been suggested in the logistic regression model (model 2 in table 5) and may suggest that comorbidities contributing to the burden of disease can be independent reasons to start anti-TNF therapy. 27 A few limitations of the study should also be noted. Firstly, the clinical evaluations were performed at a distance from the initiation of the therapy. This time lag was important to avoid the suggestion that patients were encouraged to overestimate their BASDAI in order to fulfil the reimbursement criteria. Although this time lag was limited (with a median of 2 months) changes in disease activity and treatment during this time lag might explain why some patients not fulfilling the reimbursement criteria started anti-TNF therapy and, inversely, why some patients with a high BASDAI at the clinical evaluation did not receive anti-TNF therapy. Secondly, a selection towards a more active and severe disease course may have occurred as patients who visited the rheumatologist more frequently may have had a higher probability of being included in this study. Finally, it is important to stress that some AS patients may be treated by generalists or orthopaedic surgeons who have no access to anti-TNF therapy. These patients were not sampled in this study. In conclusion, we described a large cross sectional cohort of Belgian AS patients. These data provide important information on clinical and radiological features of the disease. Some patients started anti-TNF therapy despite not fulfilling the reimbursement criteria and, inversely, other patients did not start anti-TNF therapy despite fulfilling the recommendations. Recommendations play a major part when starting TNF inhibitors. However, in daily clinical practice other factors, dealing with the expert's opinion and patients' needs and expectations, also contribute to the decision to start TNF blocking therapy.
